The generalized theory of the Hanle 
INTRODUCTION
The Hanle effect was discovered first2 in the case of atomic gas. Now it concerns not only the atomic spectroscopy but also the solid state spectroscopy3 and especially the optical orientations of the exciton polarizations. 4 The quantum beats effect, the resonant Raman scattering phenomena, as well as the Faraday and Hanle effects are closely related being intrinsically interconnected and originating from the quantum interference effects. All of them deal with the coherence time and quantum interference of the excited states. One of these effects will be considered in the present work for the particular case of ortho-exciton states in Cu20. Comprehensive experimental studies of quantum beats, which stem from ortho-excitons in Cu20 has been published in the series of papers,5'6 which constituted a valuable knowledge on exciton dynamics. Even at rather high magnetic field of order of iT the spectral splitting of the exciton quadrupole emission cannot be detected because of the considerable inhomogeneous line broadening in spite of very small homogeneous broadening, which determines the coherence or dephasing time. Only the quantum beats technique permits to reveal very small energy splittings and homogeneous broadenings in the presence of large inhomogeneous ones, demonstrating how powerful the method is. The interference of two propagating wave packets, which belong to upper and lower polariton branches and have the same group velocities is possible. This phenomena became known as a propagation quantum beats and was studied in the papers.5'6 iS-type exciton states of yellow series of Cu20 are splitted by electron-hole exchange interaction into a triply degenerate t ortho-exciton and nondegenerate F para-exciton. The oscillator strength f of the exciton-photon coupling is weak due to quadrupole-type interaction. In this case a characteristic polariton structure appears due to a remarkably narrow homogeneous width of the ortho-exciton recombination line. 5 In the presence of a magnetic field the t states split into three components characterized by magnetic quantum numbers rn = 0, The states with m=±1 show the linear Zeeman splitting zE = g + g I /1BHO, where PB the Bohr magneton and the total g-factor equals to 1.66 following1 or 1.78 following. 6 In the present paper we revise the theory of the Hanle effect with account of the interference of two wave packets with tie same group velocities instead of two monochromatic waves. The developed theory of the propagation Hanle effect takes into account from the very beginning the existence of the propagation quantum beats in Cu20 crystal, as was revealed experimentally in.5 '6 The paper is organized as follows. In Section II the polariton dispersion laws in an external magnetic field are derived. In Section III the time-integrated quantum beats of two quadrupole polariton wave packets are studied. In Section IV we compare the obtained theoretical dependencies with the experimental results published by Kono 
Here Eor(k) denotes the creation energy of the ortho-exciton with wave vector k, which is supposed to be the same for three states xy,xz,yz. Only the orbital Zeeman effect is taken into account, whereas the diamagnetic effect is 
voEoo where /1B is the Bohr magneton, WL is the Larmor frequency and E is the background dielectric constant.The total g-factor was experimentally evaluated for Cu20 as equal to 1.66 following' and to 1.78 following.6 In the Voigt geometry there are three splitted Zeeman components with magnetic quantum numbers rn = 0, and with corresponding energies Eor(k) and Eor,±i(k) = hor,±i(k) = E0(k) hwL. But contrary to the Faraday geometry they are constructed from another components of the initial ortho-exciton states. The polariton dispersion laws for two linear polarizations are completely different. In the parallel polarization e H0 (1, 0, 0) the dispersion law consists of three branches and has the form 2 B 12 k2
The (9) As it was shown in,5'6 the propagation quantum beats take place only between two wave packets with the same group velocities. They propagate from the illuminated side to the rear side of the sample achieving the latter simultaneously and taking part in the quantum interference process. By this reason we will consider below only the case of wave packets with the same group velocities, vg,i(ki) = Vg,2(k2) = Vg. (10) For the sake of simplicity we will consider only the wave packets with the same widths in the space of wave numbers and put Lk1 = Lk2 = LIc. The time integral of the expression (8) The group velocity along the polariton branches changes in a wide interval of values. For example, on the LPB in the range of wave numbers k smaller than the wave number k0 of the intersection of noninteracting exciton and photon branches the group velocities are large and comparable with the light velocity, whereas in the range k > k they are small or practically zero, if we neglect the spatial dispersion effects, as we will do below. Contrary to this, on the UPB the group velocities for k > k0 are of the order of light velocity, whereas in the range k < k they are small.
We consider the pairs with large group velocities, when their propagation time through the sample is shorter than the coherence time. Only in this case it is possible to avoid the scattering and dephasing processes, and new features of the propagation quantum beats and time-integrated evolution appear. We will not consider the simultaneous participation of many pairs of wave packets. The time integral of the expression (8) can not be calculated exactly due to the envelope functions. Taking into account that the coherence time Tcoh. and the corresponding damping constant 2y determine the time interval, which gives the main contribution to the time integral, one can consider two limiting cases. They depend on the relation between the propagation time Tpr. d/vg and the coherence time Tcoh 1/27. The case of small group velocity, Vg < 2yd, when the propagation time is larger than the coherence time Tpr. > Tcoh. , will be not considered here. In the opposite case of large group velocity Vg > 2yd and for Tpr. < Tcoh. an estimate for variable x is x_(vgtd)/.kvg/.kt. (11) In the case of large group velocity, Vg > 27d, the time-dependent expression I(d,t) can be obtained using the dimensionless variable r = vgzk . i and the approximation x I(p,e,r) = eT 5iT.[1, + 12 + + 2"L7(cos ® . cos br + sin ® . sin br)], (12) where we used the following designations 2y ___ VgLk and b= (13) The time integration of the expression (12) 
These expressions are more complicated, than the quasiresonant functions, which appeared in the paper. 3 The energy splitting and the phase angle will be discussed in the next section.
FREQUANCY SPLITTING AND PHASE ANGLE IN VOIGT GEOMETRY
The frequency splitting and the phase angle e in the Voigt geometry and e polarization can be determined on the basis of the third order equation (4) . But the dispersion law in the ranges of UPB and LPB can be determined approximately on the basis of more simple second order equations . The frequencies and wave numbers will be designed as w and k on the UPB, and as w and k1 on the LPB, correspondingly.They obey approximately the
where the oscillator strength f(k) is introduced by the formula (p = -ir. 
